Computational investigations of pore forming peptide assemblies in lipid bilayers.
This Letter presents the first application of a three-dimensional numerical molecular theory based modeling approach to study the structure and energetics of assemblies of peptides embedded in lipid bilayers. Coarse-grained models were used for both the peptides and lipids. Both barrel-stave and toroidal pore morphologies for the lipids near the peptide assemblies are found, but at different assembly sizes. The free energy of the assembly is found to have a global free energy minimum for a solution with a membrane-spanning toroidal pore. A pairwise approximation to this free energy is found to underpredict the free energy minimum associated with the membrane-spanning pores.